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TITLE OF THE INVENTION 
Flow Cell System 

FIELD OF THE INVENTION 
5 [0001] The invention refers to a flow cell system. Moreover the invention refers to a 
flow cell system which is designed in a way tiiat it provides a constant flow across the 
sensor surface. 

BACKGROUND OF THE INVENTION 
O 10 [0002] The Japanese Patent Application, publication number 1 1 1 83372 shows an 

SPR (Surface Plasmon Resonance) sensor device having a small size and high detection 
% accuracy. The fluid supply system is firmly crimped to the surface of the prism by bolts 

iO and nuts. The fluid supply system comprises a feed pipe, which is made sufficiently long 

-'2 to provide a laminar flow. A fluid discharge pipe surroimds the fluid feed pipe and the 

:^ 15 fluid feed pipe is mounted in the centre of the fluid discharge pipe. The fluid supply 

system is mounted at a slight gap fi-om the detection surface of the SPR sensor. In 

addition to that, ring-like electrodes are fitted to the feed pipe and the discharge pipe as 

electrochemical sensors. 

[0003] A fiulher Japanese Patent Application, publication number 2000171391 
20 shows SPR sensor cell and immune reaction measuring device. The SPR sensor cell 
includes a hollow cylindrical specimen cell for storing a designated specimen, a first 
cover member and a second cover member for sealing the opening of the specimen cell, 
and a sensor optical fiber mounted on one of the cover members where one end face of 
the sensor optical fiber is exposed to the outside. A SPR sensor part is formed in the 
25 other end area of the sensor optical fiber and the SPR sensor part is dipped in the 
specimen. 

[0004] The European Patent Application EP 0 971 226 shows a SPR sensor cell and 
immunoassay apparatus using the same. The SPR sensor cell comprises: a light- 
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transparent core ; a clad covering the core and having a through hole at a predetermined 
position to communicate with the core; and a predetermined thin metal film formed on an 
exposed surface of the core corresponding to the through hole. The clad can be 
configured in one embodiment with a fixing hole formed in one comer of the through 
hole. The tip fixing hole is used for inserting a tip and pouring or sucking a sample. The 
tip is attached to the tip of a pipette. 

[0005] The PCT appUcation WO 01/69209 discloses a two-dimensional imaging 
surface plasmon resonance (SPR) apparatus for optical surface analysis of a sample area 
on a sensor surface. The apparatus comprises a sensor surface layer of a conductive 
material that can support a surface plasmon, such as a firee electron metal, e.g., gold, 
silver or aluminium. The apparatus is suitable for use in biological, biochemical, 
chemical and physical testing. To the prism, which carries the sensor surface, a flow cell 
can be attached. In order to avoid leakage, a seal can be inserted between the prism and 
the flow cell The flow cell can be fitted to a flow system which may comprise a conduit 
system and a pump to transport the fluid trough the flow cell. 

SUMMARY OF THE INVENTION 
[0006] It is the object of the invention to provide a flow cell system which can be 
used for SPR - measurements and can be easily attached or removed firom the sensor 
surface. 

The above object is solved by a flow cell system, which comprises: 

- an inner pipe defining a supply pipe with an end portion; 

- an outer pipe surroxmding the inner pipe at a selected distance and defining a 
discharge pipe with an end portion; 

- a flow cell head being attached to a sensor surface and 

- a tip defined by the end portion of the inner pipe and the outer pipe, wherein the 
tip is arranged adjacent to the sensor surface, and the tip and the flow cell head 
are hold together by a press fit. 
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[0007] It is a further object of the invention to provide a flow cell, which can be 

easily handled and allows a wide variety of applications. 

The above object is solved by a flow cell which comprises: 

- a flow cell head; 

~ an inner pipe defining a supply pipe; and 

- an outer pipe defining a discharge pipe, wherein the inner pipe defines an end 
portion, the outer pipe defines an end portion and the inner and the outer pipe are 
arranged concentrically in the area of their end portions, and the end portion of 
the outer pipe is hold by a press fit in the flow cell head. 

[0008] It is advantageous that the flow cell system or the flow cell is not mounted to 
sensor surface with bolts or the like. This enables an easy way to remove the flow cell 
system from the sensor surface. In case that the flow cell head remains attached to the 
sensor surface the flow cell can be lifted off form the flow cell head. This enables a 
simple and fast switch between different supply and discharge pipes. Moreover, the end 
portion of the inner and/or outer pipe can be used as a pipette to take up substances for 
the investigation on the sensor surface. In one embodiment the flow cell head is pressed 
against the sensor surface to seal the flow cell system from the outside. 
[0009] On one hand the flow cell system (i.e., the two coaxial pipes) are sealed on the 
bottom of the flow cell by a press fit, forming a closed flow cell. On the other hand, the 
flow cell system can be removed (e.g., by a roboter) in order to act as the pipette tip. 
Finally, the second end portion of the inner pipe can be shaped individually in order to 
create specific flow conditions close to the bottom of the flow cell, which meet the 
specific needs of various applications. 

[0010] In a finther advantageous embodiment, a glass fibre is guided along the inner 
wall of the inner pipe and a fibre end is spaced apart from the sensor surface. The fibre 
end may be provided with an optical system for coupKng light into the fibre. The glass 
fibre is used to guide light from or to the sensor surface and to provide the possibility to 
carry out optical measurements. The glass fibre can be introduce m various ways into the 
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flow cell system, but it is important that the fibre end points into the direction of liie 

sensor surface. 

[0011] The end portion of the inner pipe defines an end, which is of linear shape and 
parallel to the sensor surface. In case of other shapes of the end portion of the inner pipe 
the type of flow can easily be influenced. The shape can be curved as well. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] The various aspects and embodiments of the invention are described with 
respect to accompanying drawings. In the drawing: 

Fig. 1 shows a sectional view of a flow cell along the axis of the flow, 
wherein the flow cell system is in contact witii the sensor surface; 

Fig. 2 shows a plan view of the flow cell system; 

Fig. 3 shows a detailed view of the first end portion and the second end 
portion of the outer pipe and ttie inner pipe; 

Fig. 4a shows an embodiment of the tip design of tiie inner pipe of the flow 

cell system; 

Fig. 4b shows an embodiment of the tip design of the inner pipe of the flow 
cell system; 

Fig. 4c shows an embodiment of the tip design of the inner pipe of the flow 
cell system; 

Fig. 4d shows an embodiment of the tip design of the inner pipe of the flow 
cell system; and 

Fig. 4e shows an embodiment of the tip design of the inner pipe of the flow 
cell system. 

DETAILED DESCRIPTION OF THE INVENTION 
[0013] SPR measurement is well known in the art so that it is not necessary in this 
context to go into more detail. Fig. 1 shows a sectional view of a flow cell system 2 
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along a line B-B as indicated in Fig. 2. The flow cell system 2 is attached to a surface 6 
of a sensor chip 8 that forms the bottom of the flow cell. The substances (for example 
gases or liquids) to be investigated are transported to the sensor surface 6 via a supply 
pipe 10. The substances from the sensor surface 6 are transported off by a discharge pipe 

5 12. In Fig. 2, a plan view, taken along line A-A in Fig. 1, of the flow cell system 2 is 
shown, hi an area close to the surface of the sensor surface 6 the supply pipe 10 and the 
discharge pipe 12 are arranged coaxially. An outer pipe 14 is defined by the discharge 
pipe 12. An inner pipe 16 is defined by the supply pipe 10. The inner pipe 16 is 
separated from the outer pipe 14 by a distance ra and the inner pipe 16 has an inner radius 

10 ro. 

[00141 The flow cell system comprises a flow cell head 1 8 which is attached to the 
sensor surface 6. In one embodiment, a sealing 20 is provided between the sensor surface 
6 and the flow cell head 18. Dependmg on the material of the flow cell head 18, the 
sealing 20 can be omitted as well. This is possible if the material of the flow cell head or 
1 5 the applied mechanical pressure provides enough seahng between the sensor surface 6 
and the flow cell head 18. 

[0015] The outer pipe 14 and the inner pipe 16 end in a tip defining a first end portion 
22 and an second end portion 24. Especially, the second end portion 24 is arranged 
adjacent to the sensor surface 6, and the tip and the flow cell head 18 are hold together by 

20 a press fit. The flow cell head 18 has a step 26 formed which provides a stop for the first 
end portion 22 of the outer pipe 14. As mentioned aheady above, a sealing 20 may be 
provided as well between the step 26 and the end portion 22 of the outer pipe. 
[00161 As shown in Fig. 1 and Fig. 2 a glass fibre 30 is guided along the inner wall 
31 of the inner pipe 16. The inner pipe 16 may be arranged displaceable with respect to 

25 the outer pipe 14. The glass fibre 30 defines a fibre end 31, which is provided with an 
optic 32 for coupling Ught into the glass fibre 30. The sealing between the flow cell head 
18 and the outer pipe 14 is achieved by apress fit or by the additional seahng 20 on the 
step 26 of the flow cell head 18. In the embodiment as shown in Fig. 1 the inner pipe 16 
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provides a flow as indicated by the arrows 3. The flow hits the sensor surface 6 and the 
space defined by the distance between the outer pipe 14 and the inner pipe 16. The flow 
from the sensor surface 6 is indicated by the arrows 4. The supply pipe 10 defines an 
inlet 40 and the discharge pipe 12 defines an outlet 42. A pump (not shown) might be 
attached to the inlet 40 as well as to the outlet 42, which provides the possibility to 
reverse the flow of the substances. 

[00171 Jn case the substances to be investigated are aggressive, all the material of the 
flow cell system 2 is made of stainless steel. For biochemical applications the material of 
the flow cell system 2 is biochemically inert, for example PEEK, of Teflon® . 
[0018] In an additional embodiment, the second end portion 24 of the inner pipe 16 
acts as a pipette tip, which takes up a substance from a reservoir. Then, the flow cell 
system 2 is moved back to the flow cell head 1 8 and pressed into it. The substance in the 
supply pipe 10 is sent to the sensor surface 6 for mvestigation. 
[0019] Fig. 3 shows a detailed view of the first end portion 22 and the second end 
15 portion 24 of the outer pipe 14 and the inner pipe 16. The outer pipe 14 is separated from 
die inner pipe 16 by a distance ra. The outer pipe 14 has a wall thickness Wo and the 
inner pipe 16 has a wall thickness Wi. The inner pipe 16 and the outer pipe 14 are 
arranged around a common centre 23, which is mariced in Fig. 3 with a dashed Une. The 
inner pipe 16 has an inner radius ro. The second end portion 24 of the inner pipe 16 is 
20 spaced apart a distance hi from the sensor surface 6. In Fig. 3 the flow cell head 18 is 
attached to the sensor surface 6 without a sealing. As well no sealing is provided 
between the step 26 of the flow cell head 18 and the first end portion 22 of the outer pipe 
14. 

[0020] Fig. 4a shows an embodiment of the design of the second end portion 24 of 
25 the inner pipe 1 6. The inner pipe 16 defines an inner wall 1 6a and an outer wall 1 6b and 
both are separated by the wall thickness Wi. The second end portion 24 of the inner pipe 
16 has a curved shape and is defined in the projection by a curve 24a connecting the inner 
wall 16a with the outer wall 16b. The inner wall 16a is spaced from the sensor surface 6 
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by a distance h, which is marked in Fig. 4a by a double arrow. The outer wall 16b is 
closer to the sensor surface 6. The shape of the curve 24a is exponential. As shown in 
the other embodiments, the shape of the curve can be of different forms, for example 
exponential, hyperbolic or linear. 

[00211 Fig. 4b shows another embodiment of the design of the second end portion 24 
of the inner pipe 16. The second end portion 24 of the inner pipe 16 has a curved shape 
as well and is defined in the projection by a curve 24b connecting the inner wall 16a with 
the outer wall 16b. The outer wall 16b is more distant to the sensor surface 6 than the 
inner wall 16a. The shape of the curve 24b is exponential. 

[00221 Fig. 4c shows another embodiment of the design of the second end portion 24 
of the inner pipe 16. The second end portion 24 of the inner pipe 16 has a curved shape 
as well and is defined in the projection by a curve 24c connecting the inner wall 16a with 
the outer wall 16b. The outer wall 16b is more distant to the sensor surface 6 than the 
inner wall 16a. The shape of the curve 24c is hypeibolic. 

[00231 Fig. 4d shows another embodiment of the design of the second end portion 24 
of the inner pipe 16. The second end portion 24 of the inner pipe 16 has a linear shape 
and is defined m the projection by a line 24d connecting the inner wall 16a with the outer 
wall 16b. The outer wall 16b is closer to the sensor surface 6 than the inner wall 16a. 
The shape of the curve 24d is linear. 

[00241 Fig. 4e shows another embodiment of the design of the second end portion 24 
of the inner pipe 16. The second end portion 24 of the inner pipe 16 has a linear shape 
and is defined in the projection by a line 24e connectmg the inner wall 16a with the outer 
wall 16b. The outer wall 16b is more distant to the sensor surface 6 than the inner wall 
16a. The sh^e of the curve 24e is linear. 



